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3. ^m«o^^^ ^^1 

^ 311-^^ ^1-^ ^l^LV^m ^^^E]-^, >a-7] 3g^^o.s«-Ei :a. 

•y:als^#o^l c^M^ ^^^^^ 91^^^^]^]^]^, ^7] ^^l^l^^ ^fl^ 

<^l-g-^H ^^l-a^ ellolEl ^1]^ ^^^>^ ^11^^^-^, 

^7l J^^V^ c^lo]E^ A]^o11 eTl^rfo^ <^ltil^o.^ dlojE^ ^1:^ ^^^f^ 

^7] ^^^^^^^ #^^S5q- ;:^1o^^ cflolBl >ai-ofl ^TlsrH ^S(raw)^fl^ ^^^^ 

4. ^ ^-atb -§-:£ 

^ ^i^i^ WCDMA ==r^7l«^l ^^1-^ ^ 
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S. 5 

WCDMA, ^'U^ c-flojBl ^1-, ^11^ 



25-4 



1020030035580 %^ *^^>: 2003/12/13 

(^^'^^ 

til'Jd^ €^1- <^l-§-^ ^11^ ^^1 ^ H 1^-^ { Apparatus and Method for Estimating 
Channel by Non- linear Filter } 

£ 1^ PA ^JlBl#* ^^*>7l ^tb ^11^ 

£ 2^ ^Hflsl PADD ^J1B^#^ ^^*>7l ^t!: ^11^ ^^1^ n^^^S.. 

£ 3^ ^^^^ WCDMA ^1}-^ Al^iE^o^ ^Ai7] 
S. 4^ "^^2^^ WCDMA ^^7l 
H 5^ ^ ^^'^^ ^^]<^M n^€- ^fl^ 

H 6a £ 6b^ ^ ^^^1 -iAHHl vc^s, ^1]^ ^^7]^ 3.$^^^ 



100 : -^^^ 102 : ^^^E^-^ 
104 : 106 : 

108 : ^J:^^>-¥- 110 : 
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112 : ^5^11^^^^ 114 : ^l^^^Bl-^ 
116 : 

<13> ^ WCDMA <^1^*^ ^^712^ ,^11^ ^ n «j-^ofl ^-^S-Ai, lirf 

<14> ^tiV^ o.^ WCDMAC Wideband Code Division Multiple Access)^ ^1^^^^ -§-^ # 

tfll- ci-^fil -f-^ ^fl^ofl c-flolBl ^1-2)- 5).^^ Al^^^s. cf^^t!: 

7}xlJL ^cl-. o]9\. sl-o^^ ^^34 c^lolB] ^^-g^ X\:^^o^s. ^^^^]^ € 

=^^>^ -i-^ Aj^ego^lA^o^ ^fl^ wj-i^^ PA(Pi lot-Aided) 

(Decision-Directed) "^rJiel^ol "Q^^ 91'^. 



^ ^O] PA ^JLS]#^ S^<U^ A]^^ <^l-§-^>^ 5j-<a^ ^1- ^^o^ ^fl^ ^^1- 

cfls^ol PA -^jis^^o.^^ o^uj ^E^^ (Wiener filtering), >^-l^> 7>-fAl«5V t^:^ 
(low-order Gaussian interpolation), WMSA (weighted multi-slot averaging), JL^} 
(high-order interpolation), (linear interpolation) '^JL^^ ^o] ojix:^ 
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<17> 



<i8> t!-^, ^^^^1^ "arJi&l^^ t-iioiE-i 4]i-oi 7>:^lJi ^11^ ^^ofl oi-g.^> 

<i9> ois]^ cf^^ :a^^>7l ^^j-c^ PA <a:JLel#jJl- ^^^^1^ <y:JLEl#oi ^Eflo^ 

PADDCPi lot-Aided Decision Directed) •yrJlEl^o)] ^^7]- ^^-ar] ^^sjji ^cf. 

<20> ;£ 2^ ^Hflfi] PADD <^Jiel#^ ^^^1-71 ^tb ^11^ ^^1^ ^^^S-OlCf. 

^oi PADD -^JLH^^^ ^^l<Hl^i <a:Jisl#^ <^l-§-^H ^fl^ 

cflojE^i «ol-^<=»l^. 
<2i> PADD '^Jis)^^^ ^fli^ ^^i-^ ^^}c^ c-flolEl ^l-oi}. ^l-o) 2.= ol^^> 

<22> 



^1-^1^, PADD -arJlSl^^ PA <^JL^^o] 7}^]JL ^l<a ^>fll- =Lt^S. 7}^]J1 
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<23> ^ ^^^^ ^^^^ ^^tili- *M^>7l ^oy^ ^-^S^i. PADD <^^Jiel#^ ^'t^^l^ 

<24> ^ ^VtgSl ^ ^J-^*^ ^l-7lofl A^^^ ^ojB^, ^ y^x^c^ ^X\6]] o^tH <a:7ll 



<25> Aj.7lsq. ^o. s.^^ ^^^t}7] ^ ^^^^ 4-^^* ^1:^ T^l^V^V^ 

£-1^, 3g^gJ:o.^«Ei "^:ne1#<^l ^l^fl ^fl^ ^sj- ^1<l>*>^ <?lBll-eil 

^l^i^, ^fl^ ^51- <^l-8-*H X]<a^ C-flolEi ^l^o^ ^ 

^l-sr>^ 5ll^i>^V-^, ^o]B\ ^^d\] ^7]^c^ <^M^ no]^ ^^QJ^ 

^ ^7] AlsL^it:^^ ih^A]:^ ;^lc^^ z^]o]^] .y^ofl ^Tl^H 

(raw)^ll^ 4-^^^ n^^}^ ^5^11^^^^ ^ «?lE.-1#ellolBl«-o^ ^fl^ ^^^3). ^y- 

71 ^5(raw)^])^ e7l^]-<:>^ ^fl^ ^^^^ :^1^>^>^ h]^^ 

<26> atb. 'S-71S!!- -H-^^ ^^^t}7] ^ ^tg^ 2}-^^ ^^o] 3g^^^ ;^1^^>^ 

^ ^12^711, ^7] <^]Wl^ ^fl^ ^5)- ^^^^^ ^^^^l^V ^1^^ CllolE-1 ^11^ 
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€3}-^^ :a^>*>^ ^13^:^1. ^7] ^o]B\ ^l-ofl e7l*>oi .^al^o.^ c-flolE] ^-irS^ 

^^^m ^14^:^1, ^7] tll<^l£i ^1:^ ^SSq- ^^A]:^ ;^1<^^ c-flolEl ^Iroll ^7]^- 
^ ^3(raw)5ll^ ^^21:^ :^1^*>^ ^l5^^1 ^ ^7] <:^li3l2^ ^fl^ >^7l ^<S(raw) 

^11^ ^^iitofl eTl^H wl^^ <^1-e-^H ^11^ ^^iit^ :^l>a:*>^ ^16^:^11- 



^^i, ^ ^^fl^^i ^ ^>-§-^ -§-<HM- -i-^^«^l7li4 ^>^^^ ^i^ls. 

o] 711^^ ^^^7]] ^S]^ ^ ^^<^1 ^Z^-^H ^ ^^'^^ 7l#^ A>>a-ofl ^^^^ S] 

i^el-^i, -g- ^^il^iofl 7l;^M ^^l<^lfi1- ^^^^ ^ 7]-^ 

^<='fl SZol-^i t^^m ^ 9X^ ^''^^ ^^1-4 ^^«^1#<^1 ^ 9X^^ <^H*H«:>> 

-£ 3^ -^^^-y WCDMA Aj^^E^o^ ^Ai7l ^^^S^m-. 5.^^ ^2:*>^ ^Ai^r>ji 
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'^i['wi+y*,^['«]Ka-'«j;). 

m-0 

b!,[m],bf[rn\,b'^[m\,b^[m\ e {±1} 

^^^"^ o^7lAi HlH Htt. yJ^y-\ cflolEi Al^o] ^o^^V 

(in-phase) ^^^4 (quadrature-phase) ^^^^iJl. ^^['"H ^['"^^ AA -^1-^ 
^ Aj^^o^ ^ojolji, PbiO^ c]-^ A>z^^:±, (unit rectangular pulse) 

<33> ^^sl^ cll<>lBl/sl-^^ ^^^iSr ^ja AA ^^'i.s.s. 

(channelization code) ^cz-COofl ^^Or^cf. ^B^s:^^ tl: ^ (chip)^] :a<^l7> ^ 

A>z|^ie]-ji ^'a:^ ^3^1r^:E. (complex-valued 

scramble code)<Hl ^Itfl ^a^l-^ ^t+. 

C^['«] = Cj:,[/«]+yC£[m] 

<35> rc)-sl-A-1, 7l;5li:fl<^oilA^o^ WCDMA Al^^^e^S^ 4^>^^7l Cf^oll- ^cf. 
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<36> J^,/2-i 

m=0 



f 

^ -^mCOo^ cflolE^ -yi:^ ^Ir^Hl iflt!: ^^^^1:^1. """^'H """^^^^ ^fl^^^ofl o^^H 

^s^i-^ ^o]B] .^^4 ^1- ^^^oi4. 

<38> N„.i 

i-O 



<39> , \r , 



<4o> s. 4^ <gtil:^^ WCDMA ^U"^ a]^^^^ ^^-^171 £. lo;] ^^17] 

efl^eflo] 5i]ol^ ^fl^uz}- 4^ 7>-fAlov ^fli^^ ^4*M ^^7lofl S^^^c}-. 
<4i> ^^7lo11 ^^Elfe ^s. r(t)^ ^-^4 ^<^1 ^ ^4. 

<42> 



'•(0 = 2 '2 «/['«]expO^»['«#rfVl+/^['«])^™^(^-'«7;-r,) 

/-I OT=0 
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^^^'^ <^7lA-1 ^jMsq. z^-z]- 1^^^ '"^^11 J^flolig ^ll^Sl 

^51- ^ojji, "(0^ ig^ol 0 olji oj=Hj-^ (two-sided) i^H^ ^£7> ^o/2oi «flx^ 

<44> s. 4011 y>5q. ly-o] ^A]7l<iflA-l^ ^-^71011^1 ol^o:|^ ji^^s] 

<45> z,[»,] = a,[w]e:q)C/(5i[»»l)^'[»»] + yi>e[w])+«[w] 

) 

<46> o] AlJl^ dlolBl A]^ofl cfl^ 9X^. 



<48> 



= «,[»^]e:q^O^'/['M])(^'/['w] + y*^[w])+/^rf[w] 



<50> 



^^^^ Zp^['«] = a,[«lexpO^,[m])^;[m]+y*fi[«])+«,[m] 



<52> 



<53> 



<=^7lAi, 'VC'"]^ c-flolE^ ^^ofl cfl-g-S)^ ^^^c^lJL, "^f'"^^ S[o^^ ^^6\] cfl^Sl^ :^ 

^^^^ ^^yC'^sq. ^^['^^ ^#*>^ ^ ^^<^1 xc)-€- ^1]^ ^^Ifil 
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<54> £ 5^ ^ ^'^^ ^^]<=^M ^11^ ^^^ISl ^^^Solcf. iig^ ^Se>ia ;5fl^ 

<y^>0^o]l 7l§ sl-o^^ ^^l-^ ^^^-¥-(100), ^1-^ ^^^^ 711 

^^€^1^(102), >3-7l 3g^^o.s«.Bl 'a-^Bl#«^l ^«fl <^lwl^ ^11^ ^sl- 

^^^^ ^1^>*>^ ^e-ll-ellolE-1^(104), ^7] <^1«1^ ^11^ ^^iJ:^ <^l-§-*H ^^^l^V 

^1<^€ c11<^lB^ ^1:^ ^11^ ^Sl-^^ :a.^^>^ ^^^1-^(108), ^7] ti^^ cflolE-l ^l:oil 
e7ls:>c^ c^lHl^^O.^ C-flolE] ^-i:^] ^^l^^V^ ^S^^^(llO), ^7] ^Jl^^^^S^ # 

^-tl^sq- ^^Al^V ^lo^^ cflolBl .ai-<=>il eTl^H ^5(raw)^11^ ^l^y:*}^ ^S^fl^^^ 

^(112). ^7] ^11^ ^51- ^^^2]. ^^(raw)^fl^ ^^^<^1 eTl^H ^ 

si- ;^1^V^1-^ wiA]^ €Bi-^(ll4) ^ ^51- ^l-g-^V'^ cflo]^ 



<57> 



^^^(lOO)ofl 7]^ ^1: ^C/^o] §«fl:xl ^/^['^7]- 4]1-<H] cflt]r ^^^^ 

^cf^^ ^^L»^^ /^^fl jflolig 511 ^2). ^7> 7>^Alol. ^^6\] 

Sfl^* 5L^3:>J1 O^cl. tcl-EfA-l, 3g^:^Bl^(102)«Hl ^pA'^^ Cf-g- 
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<59> ^ N,-i ^ 

'^'^ ol^ofl olEi#eflolEi^(104)^ ^7]1^ ^11^ ^ 7HJ1 

Cf^Aljj]. ^o. «y:ZLell^oll nttl^l] cllo]E^ ^1-^ ojlti]2^ ^ 

<61> 



<62> 

>a-7l c^lWl^^ 5fl^ "i.-^ ^11^^^^(108)<^1 <a^5l<>1 Cf-§- ^ 

^^l'a-f-(106)«Hl ^^A]^ A"^^ ^ai: ^^^^ ^d^P^^ H^^cf. 



<63> 



<64> 
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*^7lA^ ^^^^ ^^^["ifi^ Z]-Z^ rf^ ^l^^V*^ 

^^^^ ^^Mjll- ^^['"lo^ ol-g-^><:x^ w^;5*|) c-flolE-i a]^o1] cfl 

<67> ^:£^^-^(llO)^ nf^ ^l-§-^><^ cllolEi >ai-o] oflui^ o.^ ^'it!-^. 

6fi[m] = sgn^fM) 



<69> ^s^^-^(iio)^ ^s^fl^^^^(ii2)<^i ^tj^siJi, ^31^1 106) 

<70> r 

/ ^S. * « ^^11 ^Irofl cflt!- ^5 (raw) ^11^ ♦ ^3 

^fl^^^-^(112)^ 1=^^-^^ 

<72> 

^oM ^Eil-Bflc.lB--l-¥-(104)ollA-l ^lAV^ ^1]^ ^5). S\- A^^fli^^^j^ 

(112)<^1A-1 ;^1AV^ (raw) ^fl^ ^^^^ al^^^Bi:^(114)oll <a^£|<H ^11^ 

<73> til^^^B^-^(114)^ TDLCtapped delay line) %ns.^ ^^7]- I e^-Jl ^j-ig. z]- ^ 



25-15 



1020030035580 %^ ^^>: 2003/12/13 

<74> tilAi^:g[E.-l-^(114)^ tl^^C index) 7> 0 91 ^-fofl'?]: ^1]^ ^^^^ #l^>^ M- 

H^l oicjj^oi] cfl^flAi^ s.^ ^J^fl^ ^^^^^ #1^H i^f-S- ^11^ ^^^^ 

<76> r 7 

0^7]^-] "A.-sq. Z^-Z]- d^ltil^ 5fl^ aJ^]]^ ^efl <^o. i tti;5q] „ 
tfl^ ^11^ ^^^^o]^. 

<78> o]^6\]^ ^sL:^^^ai6)^ «l^^^Bi-^(ii4)oil ^flii «^l-g:*H ^^^1 



<79> .^v^^ tafsq. ^o] ^ y^^^ PADD ^^rJiel^^ ^^^^l^]- A^sl;^! ^7] nfl^ofl zl ^ 

<80> £ 6a 5^ £ 6b^ ^ ^11^ ^^1* ^tilt}- ^^71^1 M-^^ 

cf. £ 6a5!l- H 6bfe cfl ^^Hll- OclB<^l>H 30dB 4^^7l# 
120Km, 250Km ^^S. ©I-^a] t'It^a-^ hIh -2-^>^^ ^^tt neflH.<^l c]-. 

<8i> ^o] ^ ^v^6\] uj-s. ;g.^]o^ ^^3^^>Jii(208)^ 7l^^ PA -^Jiel^^ o] 

-S-t!- ^11^ ^^1^1 (202)3)- 71 PADD «y:Ji5l#* ol-g-tv ^fl^ ^j-^l^i 

^ ^>Jd(204, 206) tELcf w]H -S-^V^o] ^^^-j^j 3]-^^ <^Qr ^ $X^-. SEtb, ^ ^11 
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^ ^^^^^(208)^ 7]^ ^^7^]6\] n]^ ^^(210)^11 7}77}^Ji ^ ^ 

<82> ol>^uZ|- ^O], ^ ^v^^ His. ^Al<^l5q- £^6)1 ^fl . ^ o] 



<83> M. y^^6\] n).^ H]A1^ :gEi» o]^^ ^fl ^ ^ zi wj"^^! ^S'S ^^l^l^ ^11^ 

^11^ ^^l^cf -f^t^ ^^^^ 
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[^^^J- 11 

^71 c^lWlaj 5fl^ ^S)- ^^^^^ <^l-§-^H 1^-11<=>1B1 ^1-^ ^11^ ^51-^ 

-^■71 M.^^ cfl^lE^ ^1-611 e7l*>o^ o.^ cflolB] >a-i-Sl :^^b:>^ ^JL 

^7] d\]B]^ ^1)^ ^s). ^;^iJ:Ji)- ^7] ^5(raw)^fl^ ^^^<^1 e7l*H ^11^ 
1: i^^V^ w]^^ ^Ei# oj-g-t!: ^1]^ 4^^^ 



2] 

^ s:>i4^ ^2)- ^1-71 ^3(raw)^ll^ ^^^^] 7>^^1* ^<:>i^m M-'^^l 
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^7] #^^^1- ^^^}<=^ ^^^^ n^^}^ ^^^s. t} 

^ w]^^ ^Bll- o]^^V ^1]^ ^^1. 



31 

<5l-g-t!: ^1]^ 

^^^^ :^]^^}^ m^an; 

^12^711 ; 

^7] c^M^ ^flii ^^iJ:* ol-g-s^V^^ cilolB] ^1:^ ^11^ ^2}-^ 

|# -a>a-^>^ ^l3^7^1; 

ciioiEi ^i-ofl eTl^H ^St^V^ >I14^ 

^1-71 C^lo]Ei ^jo^^ C-flojEi ^^-ofl ^T^^H ^5(raw)^ll^ 

oi^^H ^11^ ^sl- ^j^V^m ^16^;^1; 
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1- i^^v^ w]^^ ^n* 0]-%-^ n^i. 

5] 

^ ^>i42l ^4 ^>7l ^Kraw)^B^ ^^i^^^l 7>^^11- ^c^t}^ ^^^slJi, 
^ til^^ ^Eil- oj-g-t!: ^11^ 

6] 

<^l^t!: ^11^ 
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IS. 1] 



Data 




Pilot 



Reference pilot 
symbols 
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[£ 21 



Pilot 



Reference pilot—* 
symbols 



tentative 
channel 
estimates 



Complex conjugate 



tentative 
data 

decisions 
raw 

channel 
estimates 

final 
channel 
estimates 
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IS. 3] 



DPDCH/ 
DPCCH 




(0 



COS(42^) 



Split 




Real & 




Imaginary 




Part 





- sin((y/) 



4] 



cos^/) 



-Kx) 



1 rC'+OTi 




1 fO+DTir -I 




zl[m] 




z,[m] 
— ► 



0.5 
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is. 6al 




15 

Eb/No[dB| 



is. 6b] 




15 

Eb/No[dB) 
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